Sensitivity to cadmium-chloride-induced forelimb ectrodactyly is independent of the p53 gene-dosage in the C57BL/6J mouse.
The p53 pathway plays an important role in the regulation of apoptosis, osteoblast differentiation, skeletal development, and teratogenic sensitivity. The administration of cadmium chloride (CdCl(2)) on gestational day 9 in susceptible mouse strains causes postaxial forelimb ectrodactyly in a percentage of fetuses through unknown mechanisms. In this study, the hypothesis that the p53 gene dosage might affect the incidence or severity of CdCl(2)-induced forelimb ectrodactyly was examined. Heterozygous p53-null female mice, on the C57BL/6J background known to be sensitive to CdCl(2)-induced forelimb ectrodactyly, were mated with heterozygous males and then treated with a single intraperitoneal (ip) dose of CdCl(2) (4 mg x kg(-1)) at embryonic day (ED) 9. Embryos and fetuses, genotyped using DNA isolated from the yolk sacs, were collected at ED10 and examined for the pattern of cell death in the limb buds or collected at ED18 and examined for limb malformations. In the wild type and heterozygous p53 embryonic limb buds, CdCl(2)-induced apoptosis involved mesenchymal cells as well as the apical ectodermal ridge (AER), whereas CdCl(2)-induced apoptosis was restricted mainly to the AER in the homozygous p53-null limb buds. No difference in the incidence or severity of forelimb ectrodactyly in the embryos of different p53 genotypes was observed. Despite the fact that CdCl(2) induced both p53-dependent (in the mesenchyme) and p53-independent (in the AER) cell death in the developing limb bud, CdCl(2)-induced ectrodactyly was independent of the p53 gene dosage at the studied time point.